It is a striking fact that in humans the greatest learnmg occurs precisely at that point in time -childhood -when the most dramatic maturational changes also occur. This report describes possible synergistic interactions between maturational change and the ability to learn a complex domain (language), as investigated in connectionist networks. The networks are trained to process complex sentences involving relative clauses, number agreement, and several types of verb argument structure. Training fails in the case of networks which are fully formed and 'adultlike' in their capacity. Training succeeds only when networks begin with limited working memory and gradually 'mature' to the adult state. This result suggests that rather than being a limitation, developmental restrictions on resources may constitute a necessary prerequisite for mastering certain complex domains.
Introduction
Humans differ from other species along many dimensions, but two are particularly noteworthy. Humans display an exceptional capacity to learn; and humans are remarkable for the unusually long time it takes to reach maturity. The adaptive advantage of learning is clear, and it may be argued that, through culture, learning has created the basis for a non-genetically based transmission of behaviors which may accelerate the evolution of our species. The adaptive I am grateful to Elizabeth Bates, Cathy Harris, Mark Johnson, Annette Karmiloff-Smith, Virginia Marchman, Jay McClelland, and Domenico Parisi for many stimulating discussions about the issues discussed in this paper. This work was supported by a contract from Army Avionics (Ft. Monmouth), and by a grant from the John D. and Catherine T. MacArthur Foundation.
